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Abstract
Preschool children‘s social interactiones while working on
problem-solving tasks were investigated. In Study 1, twenty-
ceven preschool children were observed working on learning games
at a computer for ? weeks., Sharing, verbal and nonuerbal‘
instruction, and initiation of interaction were recorded. Sixty-
three pegcent of their time at the computer was spent with a
peer, and they often spontaneously shared and instructed cach
other. Age—-related increases in tihe spent at the computer, as
well as in self-initiation of interaction and sharing were
evident. No differencee were foupd between boys’ and qgirls’
activities at the computer. In étudy 11, eighteen children were
observed while working with jigsaw puzzles for 3 weekKs. In this
context, children worked with peere just 74 of the time, and
exhibited far fewer instances of cooperative interaction. The
results of thie research indicate that preschool children can
engage in cooperative problem-solving &and instruction, and that
various activities dif%erentia{ly stimulate such behavior.
Further, in contrast to stereotypes about computers, this
recearch suggests that evern children younger than school age can
work effectively at computere.and that this technology may
actually =timulate social interaction in the aid of problem-

salving..



preschool children 3

PRESCHOOL CHILDREN’S PROBLEM-SOLVING INTERACTIONS AT
COMPUTERS AND JIGSAW PUZZLES
The present research was designed to explore the way

preschool children interact with peers when problem-solving.
Several theoretical perspectives suggest that experience in joint
problem—solving may be influen&ial in children’s cognitive
growth. For example, & number of investigators (Levin & Kareev
1980; Uygotsky 19783 Wertch 1980) have sugqggested that the ability
to direct one’s problem-solving efforts stems from the child’s
interactions with adults and other children. Researchers working
in the Piagetian tradition have suggested that conflict of
opinion among peers may induce disequilibrium and encourage
cognitive development (Murray, 1972; Perret-Clermont, 1980).

Research in;the area of peer tutoring suggests that
elementary school children can effectively teach other children
under specifically designed conditions (Allen, 1976; Cazden, Cox
Dickinson, Steinberg & Stone, 1979 Cicirelli, 19763 Johnson & |
'Johnson, 19753 gteward & Steward, 1974>., Some research also
shows that school-age children can function in a collaborative,
rather than didactic partnership. In probtem-solu{ng tasks
children have been found to offer opiniong, hypotheses, and
cpecial expertise (Beaudichon, 1981; Cooper, 1980; Ferret-
Clermont, 1980). However, studies of peer inter;;tion on complex
laporatory classi4icatioﬁ taske suggest that even school-age
child teachers sometimes are unable to provide effective
instruction (Ellis & Rogoff, 1982; Steward & Steward, 1974).

They rely more on demonstration of tsskKs than adulte, often do
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not allow adequate participation by a partner, and frequently
require questioning by the learners to provide instructions
(E1lis & Rogoff, 1982; Cooper, Prers-Lopez & Marquis, 19823
Steward & Steward, 1974). 1t still is not Koown how regularly or
effectively problem-solving interaction takee place in the
evervday lives of Qrade—school children, nor the degree to which
such cooperative problem~solving interaction is possible for
younger children,

In considering peer interaction ac a possible forum for
early acquicition of cognitive skills, young children‘s limited
communication sKillgs must be considered. A}though some studies
have shown that preschool children are capable of adapting their
communication to the needs of listeners (eq. de Villiers &
de Villiers 1974; Maratsos 1973: Menig-Peterson 1975; Shatz &
Gelman 1973), other studies have indicated the opposite (egq.
Fishbein & Osbor 19713 Flavell, Botkin, Fry, Wright & Jarvis
196483 GlucKsberg, Krauss & Weisberg 19661 Krausse & Glucksberg
1969; for a review see Glucksbergqg, Krauss & Higgins 1973). Such
contradictory findings suggest that the information processing
demands and ecological_ualidity of the task probably play & role
in children’e ability to communicate meaningfully with others
(Flavell 1977, Beaudichon, 1981>. It will be essential,
therefore, to determine whether ycung children are able to apply
their communicative competencies in domaine of specific interest.

Two such domains that were investigated in the present
recearch are probtlem—solving at & computer and at jigeaw puzzles.

The computer was chosen because it i a naturalistic problem~
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solving situation that is becum{ng ubiquitous in children’s
lives; raising concerns about its impact'on interpersonal
interaction. Puzzles, & common children’s activity, were chosen
as a contrasting context. Both contexts allow, although do not
require, Jjoint problem-solving activity. The degree of isolated
versus interactive activity was examined, as was the nature of
children‘s interactions. In particular, observations were made
of the amount of task participation partners allowed one another,
the'relatiue amounts of verbal and nonverbal instructions, and
the degree to which the instructions were spcntaneously offered

versus requested.

STUDY 1

The firset study focused én preschool children’s interactions
in the context of problem-solving with computers. Thus far,
there has been little research investigating how computers are
used in classrooms, particularly preschool classrooms. Moreover,
research on children’s computer use has rarely considéred the
cocial interaction it may promote. While it is popularly held
that computers are socially isolating, some evidence suggests
that computers stimulate interaction and collaboration. For
example, HawkKins, Sheingold, Gearhart, and Berger (1%82) observed
more interaction when 8 to 11-year-olds worked on a computer,
than when they worked on non—-computer classroom taske. Levin and
Kareev (1980) found the computer to be a naturalistic context
which provided a rich environment for observing collaborative
problem-solving interaction in 10-year-olds. Apparently computeres

do provide opportunities for peer interaction, collaboration. and
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teaching.

Given the increasing prevalence of computers, it is
eccsential that the developmental level at which children can
begin to profit from interaction with this technology not be
underestimated. The iessue of how young children can or should be
formally exposed to computers is important, because it is
poscible that those who are exposed to computere early wiil be
most comfortable and facile with them later,

Me thod
Subjects ‘

The subjects in Study I were 27 children (13 males and 14
femalecs) attending the University of Minnesota Child Care Centerf
Their mean age was 4 years, 4 months (rangej 3 years, 8 monthe
to 5 yeare, 7 months). The average Feabody Picture Vocabulary
Tect score of the 22 children for whom it wes available was 116
(range: 92 to 160). This mean is approximately one standard
deviation above the general population mean,

Backqround Mesgures

Children’s preschool friendshipe were assesced by teacher
ratinge., Each of three teachere was independently shown an
alphabetized list of the namee of the children participating in
the etudy. The teacher was acked to indicate the children that
each of the subjects tended té play with mogst. Children were
desiqrated as friends if two or more teachers reported them as
concistent playmates. On the average, ##ch child was rated as
having 2 friends from the sample of 27 (range: 0 - 4),

A questionnaire designed for the study asked parents to

indicate whether their child had prior exposure to computere, and

7



.
AL

preschool children 4

their children’s curiosity concerning new objects, activities,
adults, and children. Sixteen questionnaires were returned.
Three mothers and 3 fathers used 2 computer at their Jjob. Only
two children were reported as having had some exposure to
computers, based on the questionnaire data and teacher reportse.
arat d i rial

Aan Apple Il computer with 48k of memory, a single disk
drive, and a standard Keyboard was available in the children‘s
classroom. The software used was a commercially produced
diskette purchased from the Minnesota Educational Computing

Consortium., There were two alphabet games, a game on identifying

“the initial letter of a pictured word, three counting games, and

three concentration-type memory matching games using pictures,
words, or shapes. In order to choose a program the child had
only to press a number corresponding to a picture which depicted
the program they wanted. To respond to a program, a child needed

only to precs a single letter or number.

Procedure
Introduction to Computer. The children weie introduced to

the computer and programs by a teacher in groups of about 10. In
cne half~hmur introductory seesion they received verbal
explanation as wei) ;s hands~on experience.

se of mputer. The children’s behavior with the computer
was observed ouér ® weeks in each of three 1 and 1/2 hour free-—
play sessions per weekK., During these times, the children were
allowed to work at the computer alone or with one other child.

The children decided with whom they worked at the computer, as

8
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well as how long they remained at it. Since other activities
were also available, this procedure usually allowed several
groupe the opportunity to use the computer during the 0 minute

cecssion.

Setting for Computer. The computer was placed in a central

location against one wall of the preschool classrcoom, and turned
on with the program directory vicible on the sc-een. This free
access was designed to convey to the children that the computer
was something to be readily approached and used. The teachers
were asked to interact with the children at the computer in the
came manner and to the same extent as they did when the children
were engaged in other classroom activities., Teacherse in thic
child care center usually let the children play indebendentlr.
unlese their help or company was actively sought or seemed to be
needed by & child. This csaume pattern was followed by the
teachers when children were at the computer.

Recording of Behavior at Computer. Observere coded each

child’s arrival and departure from the computer, the amount of

time tpent there, &nd social interaction. As may be seen in
Table 1, three categories were used to decscribe the compasition
of csocial interaction (i.e. the presence cf partners), These
vere nhore, teacher, and peer., Three categories were aleo used to
describe the initiation of cocial interaction. These were self-
in1tisted, tescher-requected, and peer-reguested, In addition,
there were four categories to describe the form of intersction,
Thece were charing (turn-taking), doing (performing the act.on
for aznother), showing ‘demconstrating the actiond, and erplaining

'gescribing .the actiond, Finally, commente were recorded on &ny

3
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other noteworthy behavior, such as, aggression. This coding
scheme was derived from one reported by Bar-Tal, Raviv, and
Goldberqg (1982). Inter—observer reliability was calculated on
approximately one~half of the observations. The observers were
considered to have reached agreement when the initiation and form
of an interaction were categorized identically by each observer.
Agreement wae calculated by dividing the nuﬁber of'aoreements by
the total number of behaviors recorded. The average inter-
observer agreemaent for all categ;ries was P6%, with a range of 88
- 9974 for the various categories.

- — . —— Y G S G G —— N E— S G G N S Gy P G G

Ingert Table 1! about here
Resulte and Discussion
Overall, 203 episodes of child—-computer activity were

cbzerved. Al children interacted with the computer at least
once. The range in number of interactione per child was | to 23,
and the mean was 8., The average length of time of €ach episode
was 13 minutes. For the moest part, children seemed to prefer
working at the computer with another individual, ecpecially a
peer. As shown in Table 2, 43 percent of the time children were
at the computer they'worked with a peer, 244 of the time they
viere with a teacher, and only 114 of the time were they alone.
approximately 1874 of the peer contects were between children

rated as friends.
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Insert Table 2 about here
When children worked at the computer with a peer, ther
typically were actively interacting and cooperating. For
example, as can be seen in Table 3, 704 of the peer interactions
consisted of actively sharing use of the'computer by taking
turne., The remaining 30% of these interactions consisted of

nonverbal and verbal assistance.

. S SER G G S G S S Sk e Sl I GEP G a GED Gt S GUR GV G GH) S

Ingert Table 3 about here
Moet of these helping interactions were initiated by the
children themselvee, rather than requested by teachers or peers.
Specifically, ae Table 4 shows, 7?8/ of the peer interactions were
self-initiated, 194 were initiated by a peer, and only 3% were

initiated as & resul't of a request by a teacher.

G g S ) R G G GE Y I GER A SR P G, My U R I U G G Sy G

Insert Table 4 about here

In order to determine whether there were age differences in
the pattern of behavior, t-teste were performed to compare the
data from the lower and upper.thirds of the &ge range. The
average age of the younger children was 2 »ears, 10 monthe
(n=13), and the average age of the older children was 5 years, |
month (n=14). For the sake of convenignce, the groupe will be
referred to as 4- and S-ryear-olds.

Age differences between 4- and S-year-olds emerged in &

11
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number of areas. Table 5 shows S-year-olds spent more time at the
computer overall than did 4-year-olds (t==2.00, p< .10). This
difference can be accounted for by the increase in time at the
computer spent with peers (t=m-2,27, pC .05). The amount of time
4~ and S~-year—olds spent alone, or with teachers, did not differ
between the two ages.

- - . T S G e G G S S e e TN T Gy Gl e SR SR

Ingert Table 5 about here

%
In addition, as may be seen in Table é, S~year—olds
displayed eignificantly more turn-taking or sharing at the

‘computer than did 4-year—olds (t=-~2.07, p< .05).

A¢ may be seen in Table 7, five-year-olds wnre also
cignificantly more likely to be the initiators of sharing or
ingtructing than were 4-year-olds (t=-2.29, p< .03,

O —— ——— S — T S - G A o - =

Ingert Table 7 about here
....... e m e, ———————

In order to detefmine whe ther there were Qender differences
in the pattern qf behavior, t—-tests were performed to compare the
data for boye and girls, No significant differences between
qgirls and‘boys were found on any of the measures. Likewise, no
differences emerged as a function of PPUT ccore or parent

curiosity rating.
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It appears that preﬁchoo\ children can work at a computer,
and prefer working with another child to weorking alone. Children
not only seemed to prefer the presence of another child, but they
were found to share use of the computer and were able to help
each other in ueing it through demonstration and verba!
explanations. Furthermore, most of this cooperative behavior was
self—initiated. 1t is also roteworthy tﬁat there wase a
substantial amount of cooperative interaction despite the fact
that only about one-fifth of the peer interactions were between
children rated as friends.

In summary, the presence of a computer seemed to provide a
focue for social interaction among preschool children. The
children were found to provide considerable help and instruction
for each other with minimal intervention from a teacher. The
$¢xct that such helping was common supports the idea that
computers may create .n ideal context for social interaction
which contributes te the acquisition of problem—solving sKills,

STUDY 11

In the second study, preschool children’e sociai
interactions when working at jigsaw puzzles was examined. The
Cata from this study provides evidence concerning whether the
cocial interaction around the computer was different in quantity
or quality than interactions in the context of at least one other
common intellectual task. |

Me thod
Subjects
The subjects in Study 11, were a subset of the children who

participated in Study 1. They were children from the eriginal

13
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group who remained in school for the summer session. There was a
total of 18 children (8 males and 10 females). Their mean age
was 4 years, 4 months (range: 3 years, 35 months to 5 rears, 1
month). Their mean score on the PPUT was 117 C(range: 92 to 1600,
Stimulue Materijal

The materials the children worked with were four new wooden
Jigsaw phzz]is. Each puzzle represented one of the four seasons:
summer , fall, winter, spring. Each contained approximately 27
pieces; and had been advertised as appropriately challenging for
4~ and S-year-olds.
Procedure

Uge of Puzzles. The children’s behavior with the puzzies and
each other was observed over 5 weeks, in each of three, 1 1/2

hour free-play sessions per week. The children were allowed to

work with the puzzles alone or in groups of two. They were also

allowed to decide on their own how long they worked at the
puzzies. Teachers let the children work independentl;, unless
their help or company was actively sought or seemed to be needed
by a child. Thus, in a number of potentially important wars, the
procedure matched the procedure used with the computer.

Setting for the Puzzles. The setting for the puzz\és also

was made as similar to the setting for the computer as possible.
The four puzzles were available to the children, but only one was
to be used at & time. A single intact puzzle was placed on a
table, against a wail in a central location in the children’s
classroom. Upon completing one puzzle a child could chocse

another to replace it. This puzzle activity was freely available

- 14
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in the classroom during playtime, along with the other activities
usually available. The computer was not present in the classroom
during the time that observatione of puzzles were carried out.
Conversely, these puzzlies had not been available during the
computer observations.
vior l¢eg. Observers coded each
child’s ar~ival and departure from the puzzle area, the amount of
time spent with each puzzle, and social interaction. The coding
scheme used in this study was the same as in Study I (see Table
1.
Resul te and Discussion
Overall, 49 episodes of child=puzzle activity were observed.
All children interacted with the puzzles at least once. The ’
range in number 0f interactions was 1 to 8 and the mean was 3.
The average length of time of each épisode was 10 minutes.
The pattern of behavior with the puzzles was Quite different
than had bee.s observed at the computert Firet, as can be seen in
Table 2, the percentage of time children spent alone at the

puzzles was substantially greater than the percentage of time

they had spent alone at the computer, 554 and 11/ respectively.

Children worked with a peer at the puzzles only a very small

percentage of the time, 7% in contrast to &3% at the computer.
Of thise small percentage of péer interactions at the puzzles,
none were between children rated as friends., Furthermore, as
Table 3 indicates, unlike at the computer, there was no turn-
taking at the puzzles. Most of the children’s interaction took
the form of verbal explanations, which accounted for é47 of

interactions., Finally, as Table 4 showe, interactions at the

15
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puzzlgs were rarely self-initiated by children, and seemed more
often to be only in response to a direct question.
General Discussion

Most past regsearch concerning children‘s peer interactions
and communicative skills has b§en performed under laboratory
conditions with specially designed tasks. This rfesearch has
involved work groups, time, and goals that have been severely
constrained by the experimenter. The present studies were
carried out in a preschool classrcom in which primarily natural
constraints were operative. Research in tpis setting shbuld be

especially useful in advancing understanding of young children’s

‘social and cognitive sKillse, as well as in determining the

training or incentives that will be needed to introduce and
promote computers and other activities in the classroom,

Across the two studies, there was a discrepancy in preschool
peers” interaction while involved in problem-solving tasks. In
Study 1, there was considerable evidence of sharing of give and -
take at the computer, as well as some evidence of explaining and
nonaverbal assistance. In Study II, there was little evidence of
social interaction during puzzie activity. These .findings
suggest that the cooperative behaviors observed in the computer
setting may be, to sé&e extent, a function of the computer and
asre not necesearily common or appropriate in all problem—solving
csituations that ryoung children encounter.

A number of factors might account for greater interaction at

computers than at puzzles., First of al:, the novelty of the

computer may have played a role in the greater interaction.

16
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Al though al’ children had at least .ome p: ‘0o~ ?2xnosure to the
computer in their classroom, its novelty may have sparked a level
of interest ihat will wane over time. Second, working at the
computer was more open to view than working onh puz=les. The
computer screen was relatively large and upright, easily seen
from around the room. Therefore, the visibility of computer
activity may have drawn children tg it. A third possible factor
contributing to the high incidence of social interaction at the
computer is that there was only one computer. Children may have
been more constrained to work together than if several had been
available. However, this possibility seems less 1ikely than
might be expected, since the computer was not in use at all times
when it was availuble. Finally, the nature of the computer task
and its information processing demands may have stimulated social
problem-solving, whereas the nature of puzzle-solving activity
mar have limited it. The computer taskse used in the present
study did not depend very much upon what had gone before, whereas
puzzle-solving probably requires a more wholistic strategr.

The research reported here suggests that computers may
stimulate children‘s tendency to work together. The findings
indicate that even preschool age children can/ﬂse a computer with .
a standard kKevboard if the software prouide;.is age-appropriate
and the context is adequate!r.gtructured. In addition, the
presence ‘of a computer in the classroom does not necessarily
spawn a‘c1assroom of computer hackers who ignore peere and
teacher'for the computer. Children ceemed to enjoy working

tooether at the computer. They appeared to seek each other’s

companionship, allowed partners significant participation through

17
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sharing, and provided verbal and non-uerbé) instruction for each

\\ .
The research also uncovered several interesting

other.

developmental differences in social interaction at the computer.
With age, children spent more time working with dgers, engaged ln‘
more sharing, and were more iikely to seli-initiaé\\help. The
implication of these findings is that even at presckpol age
children are able to interact effectively in a problém—so!uing
situation. Furthermore, the computer context allows, and pérhaps
enhances, expression of such interactive skills, although even in'

this context age factors seem to contribute to increased

‘sociability.

Although it has been suggested that borys are more likely to
get involved wi.th computers than are girle, this tendency was not
apparent in the present preschool age sample. Anecdotal reports
from teachers and others (Benderson,‘l983) sdggest that by the
elementary school ryears, boys are making greater use of computers
than girlie. Although the ¢inding of a lack of genéer difference
in preschool children’e use of a computer should be replicated,
it suggests that the early years may be an excellent time to
introduce computers in‘order.to promote equal comforﬁ with this
technology for girls.and bors.

In summary, the results of the present research indicate
that the common view of computer—human interaction as a solitary
actiuitr should be §ue9tioned. Computere actually may provide &
rich opportunity for social interaction and cognitive sKill

acquisition, even in very young children.

18
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TABLE 1
CODING CATEGORIES

Category Definition

Compogition of Interaction

None No other present
Teacher Teacher present
Peer Peer present

Initiation of Interaction

Sel¢f Not preceded by request

Teacher Preceded by teacher
request

Peer Preceded by peer request

Form of Interaction
Sharing Turn taking
Doing Performing required
« action for another child

Showing Demonstrating required
action for another child

Explaining ' Telling ancther child the
the required action

A
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TABLE 2
MEAN PERCENTAGE OF TIME SPENT ALONE, WITH TEACHER, AND
WITH PEER WHILE AT THE COMPUTER OR PU2ZLES

24

Computer Puzzles
Alone 11% S9%4
With Teacher 267 387
With Peer &3/, ro'A
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TABLE 3
MEAN PERCENTAGE OF EACH TYPE OF PEER INTERACTION AT THE
COMPUTER AND PUZZLES

23

Computer Puzzles
Sharing ' 70% 0%
Doing 104 8%
Showing 97 | 287

‘Explaining 114 é4%

26
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TABLE 4

MEAN PERCENTAGE OF INTERACTION INITIATIONS AT THE K

COMPUTER AND PUZZLES

24

Computer Puzzies
Self-initiated 784 S0%
Teacher~-ini tiated . 3 0%-'
Peer-initiated . 19% 5074
A
\ .
~ \
-
-
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TABLE S
MEAN TIME IN MINUTES SPENT ALONE, WITH TEACHER AND WITH PEER

AT THE COMPUTER

4-yr-olds S~yr-0lds t-value
Tota‘ ?1-5 143.5 -2000 +
Alone é.1 g.8 NS
With Teacher 18.2 19.9 NS
With Peer 47.3 115.3 . . =m2,27 #
+ p < .10
# p ¢ .08
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TABLE &
MEAN FREQUENCY OF EACH TYPE OF PEER INTERACTION AT THE
COMPUTER AS A FUNCTION OF AGE
4-yr-olds S-yr-olds t-value
Total - 30.0 50 .4 NS
Sharing 12.1 - 29.6 ~2.07 #
-~ Doing . 2.9 8.6 NS
» ~ Showing 9.4 5.1 NS
Explaining 9.6 7.2 NS

* p ¢ ,03

. .
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TABLE 7
MEAN FREQUENCY OF INITIATIONS AT THE COMPUTER AS A
FUNCTION OF AGE
4-yr—olds S-yr-0lds t-value
Self-initiated 11.8 36.6 -2.29 »
Teacher—-initiated 0.6 0.5 NS
‘Peer—initiated’ 4.7 4.9 NS

# p < .09
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